Leuco methylene blue color formers, 3,7-bis(dimethylamino)-10-(o-nitrobenzyloxycarbonyl)phenothiazine (4) and 3,7-bis(dimethylamino)-10-(tert-butoxycarbonyl)phenothiazine (5) were synthesized in order to obtain novel functional materials. These compounds, (4) and (5), showed good coloring reaction in acetonitrile by UV irradiation. The dimethylsulfoxide (DMSO) solution of 4 showed little change by heating at 70 °C in the presence of p-toluenesulfonic acid. On the other hand, the DMSO solution of 5 showed the blue coloration under the same condition. The acetonitrile solutions of 4 or 5 did not change to blue by 7 irradiation.
Introduction
The research in color changing materials by light or thermal conditions have been noteworthy in order to develop novel optical devises. [ 1 ] Benzoyl leuco methylene blue (1) is one of the pressure sensitive dyes and gives greenish blue color by the hydrolysis to 2 and following oxidization of 2 to give 3 (Scheme 1). [2] We designed novel Benzoyl leuco methylene blue analogs, 3,7-bis(dimethylamino)-10-(onitrobenzyloxycarbonyl)phenothiazine (4) and 3,7-bis(dimethylamino)-10-(tert-butoxycarbonyl)-phenothiazine (5). The compounds 4 or 5 have similar structure with typical photo acid generator [3] or acid amplifier [4] . The expected mechanisms of deprotection of 4 and 5 to give colored species (3) are shown in Schemes 2 and 3, respectively. The o-nitrobenzyl ester (4) can be deprotected by ultra-violet (UV) irradiation. The acid-catalyzed deprotection of 5 is expected to be caused by heating in the presence of acid.
J. Photopolym. Sci, Technol., Vo1.14, No. 2, 2001 2. Experimental 2.1 Materials 3,7-Bis(dimethylamino)-10-chloroformylphenothiazine (6) was prepared according to the published procedure (Scheme 4). [5] Tetrahydrofuran (THF) and toluene were fractionally distilled over sodium. All other reagents were purchased and used without further purification.
3,7-Bis(dimethylamino)-10-chloroformylphenothiazine (6) Methylene blue (3•C1) (392 mg, 1.00 mmol) was dissolved in water (10 ml). Toluene (40 ml), 40% sodium hydroxide solution (10 ml), and sodium dithionite (Na2S2O4, 171 mg, 2.85 mmol) were added to the mixture and stirred at 50 °C until the solution became yellow, which indicates the reduction of cationic dye (3) Sodium o-nitrobenzylalkoxide (8) Sodium (690 mg, 30 mmol) and dry toluene (10 ml) was heated and the mixture was stirred until the melted sodium was broken up into fine globules. The mixture was cooled to room temperature. o-Nitrobenzyl alcohol (7) (Figure 1(a) ).
3,7-Bis(dimethylamino)-10-(tertbutoxycarbonyl)phenothiazine (5) A mixture of 6 (347 mg, 1.00 mmol) and Figure 1(b) ).
Method
UV-Vis spectra were recorded on a Shimadzu UV-2100 spectrophotometer. Acetonitrile solutions of 1 or 2 (1.0 x 10"4M) were irradiated with 60Co y rays at room temperature. The 100 W highpressure Hg lamp was used for UV irradiation. When DMSO solution of 4 or 5 was heated at 70 °C with 1000 equivalents of p-toluenesulfonic acid, the changes of the absorbance at 655 nm were observed ( Figure 3 ). Compound 4 showed only a slight increase of the absorbance at 655 nm. On the other hand, compound 5 showed a larger increase of the absorbance of 3, indicating the amplified decomposition of tert-butoxycarbonyl moiety by heating with acid.
Irradiation of y rays
The o-nitrobenzylester photo acid generators such as 2-nitrobenzyl tosylate (9) and 2-nitrobenzyl methanesulfonate (10) decomposed to give corresponding acid by y irradiation [6] . nm appeared after irradiation. The solution turned pale yellow instead of blue. As for the solution of compound 5, the absorption at 655 nm was increased a little and the new broad absorption around 350 -700 nm appeared after y irradiation. The compound 4 and 5 would be decomposed by y irradiation. Poly(butene-l-sulphone) (11) is 50 times as sensitive to electron beam or deep UV radiation as poly(methyl metacrylate) (PMMA, 12). [7] 4. Summary 
